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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

2. Claims 1-22, 30-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schlang 
et al (US Patent No 5890051) in view of Nardi (US Patent No 5341 1 10). 

Regarding claims 1, 4-8, Schlang et al discloses a phase lock loop (figs. 4-5; col. 3, lines 
7-22), comprising: as oscillator (21 of fig. 4) having a tuning input, and an output with a tunable 
frequency responsive to the tuning input (col. 3, lines 23- 62; col 7, lines 35-65); a sub sampling 
mixer to mix the oscillator output with a second signal to produce a mixed signal (col. 3, line 63- 
col. 4, line 1 1; col. 8, lines 15- 26; col. 9, line 56- col. 10, line 1 1); and an error signal which is a 
function of a phase difference between the mixed signal and an input signal (col. 13, lines 12- 
24; col. 23, lines 1- 42), the error signal being applied to the tuning input (col. 8, lines 27- 49; 
col. 10, lines 29-51; col. 17, lines 45- 65). 
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However, Schlang et al does not specifically disclose the feature of a phase detector 
outputting an error signal, which is a function of a phase difference between the mixed signal 
and an input signal. 

On the other hand, Nardi, from the same field of endeavor, discloses a phase-locking 
oscillator circuit having improved phase noise characteristics. The oscillator circuit includes a 
tuned oscillator for providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). 
Furthermore, Nardi shows in figure 3, a phase detector 1 16, which operates to generate an error 
signal based on either the frequency or phase difference between the RF output signal and a 
reference signal provided by a reference oscillator 124. The error signal is supplied to a loop 
filter circuit 130 connected in a feedback loop configuration between the YIG tuned oscillator, 
phase modulator and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 
22; col. 5, lines 41-58). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to apply the technique of Nardi to the system of Schlang for 
the purpose of including a phase detector for generating the error signal based on the phase 
difference between the RF output signal and the reference signal as taught by Nardi. 

Regarding claim 2, Schlang et al as modified discloses a phase lock loop (figs. 4-5; col. 3, 
lines 7- 22), wherein the second signal comprises a frequency different from the frequency of the 
oscillator output (col. 7, lines 41-65; col. 8, lines 26- 49; col. 9, line 18- col 10, line 47). 

Regarding claim 3, Schlang et al as modified discloses a phase lock loop (figs. 4- 5; col. 
3, lines 7-22), wherein the oscillator comprises a voltage controlled oscillator, the tuning input 
being responsive to a voltage of the error signal (col. 8, lines 33- 49; col. 9, lines 33- 61). 
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Regarding claims 9, 1 1-15, Schlang et al discloses a phase lock loop (figs. 4-5; col. 3, 
lines 7- 22) comprising: a tunable oscillator (21 of fig. 4) having a tuning input (col. 3, lines 23- 
62; col. 7, lines 35-65); a sub sampling mixer having coupled the oscillator (col. 3, line 63- col. 
4, line 11; col. 8, lines 15- 26; col. 9, line 56- col. 10, line 1 1); and a detector having a first input 
coupled to the mixer, a second input adapted to receive an input signal, and an output coupled to 
the tuning input (col. 8, lines 27- 49; col. 10, lines 29- 5 1; col. 17, lines 45- 65). 

However, Schlang et al does not specifically disclose the feature of a phase detector coupled to 
the tuning input. 

On the other hand, Nardi, from the same field of endeavor, discloses a phase-locking 
oscillator circuit having improved phase noise characteristics. The oscillator circuit includes a 
tuned oscillator for providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). 
Furthermore, Nardi shows in figure 3, a phase detector 116, which operates to generate an error 
signal based on either the frequency or phase difference between the RF output signal and a 
reference signal provided by a reference oscillator 124. The error signal is supplied to a loop 
filter circuit 130 connected in a feedback loop configuration between the YIG tuned oscillator, 
phase modulator and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 
22; col. 5, lines 41- 58). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to apply the technique of Nardi to the system of Schlang for 
the purpose of including a phase detector for generating the error signal based on the phase 
difference between the RF output signal and the reference signal as taught by Nardi. 
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Regarding claim 10, Schlang et al as modified discloses a phase lock loop (figs. 4-5; col. 
3, lines 7- 22) wherein the oscillator comprises a voltage controlled oscillator (col. 1, lines 62- 
64; col. 3, line 50- col. 4, line 11; col. 17, lines 48- 65). 

Regarding claims 16, 20- 22, Schlang et al discloses a phase lock loop (figs. 4-5; col. 3, 
lines 7- 22) comprising: oscillator means (21 of fig. 4) for generating a first signal having a 
tunable frequency, the oscillating means comprising tuning means for tuning the frequency of the 
first signal (col. 3, lines 23- 62; col. 7, lines 35-65); mixer means (12 of fig. 4) for mixing the 
first signal with a second signal to produce a mixed signal (col. 3, line 63- col. 4, line 11; col. 8, 
lines 15- 26; col. 9, line 56- col. 10, line 1 1); filter means (15 of fig. 4) for filtering the mixed 
signal to generate a difference signal between the frequency of the first signal and a harmonic of 
the second signal (col. 8, lines 27- 45); and detector means for detecting a phase difference 
between the filtered mixed signal and an input signal (col. 13, lines 12- 24; col. 23, lines 1- 42 ; 
col. 8, lines 27- 49; col. 10, lines 29-51; col. 17, lines 45- 65). 

However, Schlang et al does not specifically disclose the feature of generating an error 
signal, which is a function of the phase difference, the tuning means being responsive to the error 
signal. 

On the other hand, Nardi, from the same field of endeavor, discloses a phase-locking 
oscillator circuit having improved phase noise characteristics. The oscillator circuit includes a 
tuned oscillator for providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). 
Furthermore, Nardi shows in figure 3, a phase detector 1 16, which operates to generate an error 
signal based on either the frequency or phase difference between the RF output signal and a 
reference signal provided by a reference oscillator 124. The error signal is supplied to a loop 
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filter circuit 130 connected in a feedback loop configuration between the YIG tuned oscillator, 
phase modulator and phase comparator (col. 3, lines 28- 65; col 4, lines 27- 43; col. 5, lines 2- 
22; col. 5, lines 41- 58). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to apply the technique of Nardi to the system of Schlang for 
the purpose of including a phase detector for generating the error signal based on the phase 
difference between the RF output signal and the reference signal as taught by Nardi. 

Regarding claim 17, Schlang et al as modified discloses a phase lock loop (figs. 4-5; col. 
3, lines 7-22) wherein the oscillator means comprises a voltage controlled oscillator, tuning 
means being responsive to a voltage of the error signal (col. 1, lines 62-64; col. 3, line 50- col. 4, 
line 11; col. 8, lines 26-49; col. 9, lines 33- 61). 

Regarding claim 18, Schlang et al as modified discloses a phase lock loop (figs. 4-5; 
col. 3, lines 7-22) wherein the second signal comprises a frequency different from the frequency 
of the oscillator means (col. 3, lines 13- 49; col. 3, line 63- col. 4, line 11; col. 7, lines 35- 48). 

Regarding claim 19, Schlang et al as modified discloses a phase lock loop (figs. 4-5; 
col. 3, lines 7- 22) comprising means for limiting the filtered mixed signal from the filtered 
means before being applied to the detector means (col. 8, lines 26-49; col. 9, lines 33- 61). 

Regarding claim 30, Schlang et al discloses a method of upconverting an input signal 
(figs. 4-6; col. 7, lines 7-22), comprising: generating a first signal having a tunable frequency 
(col. 3, line 3, lines 23- 62; col. 7, lines 35- 65; col. 3, line 65- col. 4, line 1 1); mixing the first 
signal with a second signal to produce a mixed signal (col. 3, line 63- col. 4, line 11; col. 8, 
lines 15-26; col. 9, line 56- col. 10, line 1 1): filtering (15 of fig. 4) the mixed signal to generate 
a difference signal between the frequency of the first signal and a harmonic of the second signal 
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(col. 8, lines 27- 45; col. 13, lines 12- 24; col. 3, lines 1-42); and tuning the first frequency with 
the error signal (col. 8, lines 27- 49; col. 10, lines 29-51; col. 17, lines 45-65). 

However, Schlang et al does not specifically disclose the feature of generating an error 
signal as a function of a phase difference between the mixed signal and the input signal; and 
tuning the first frequency with the error signal. 

On the other hand, Nardi, from the same field of endeavor, discloses a phase-locking 
oscillator circuit having improved phase noise characteristics. The oscillator circuit includes a 
tuned oscillator for providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 
62). Furthermore, Nardi shows in figure 3, a phase detector 1 16, which operates to generate an 
error signal based on either the frequency or phase difference between the RF output signal and 
a reference signal provided by a reference oscillator 124. The error signal is supplied to a loop 
filter circuit 130 connected in a feedback loop configuration between the YIG tuned oscillator, 
phase modulator and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 
22; col. 5, lines 41- 58). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to apply the technique of Nardi to the system of Schlang 
for the purpose of including a phase detector for generating the error signal based on the phase 
difference between the RF output signal and the reference signal as taught by Nardi. 

Regarding claim 31, Schlang et al as modified discloses a method of upconverting an 
input signal (figs. 4-6; col. 7, lines 7-22), comprising modulating a carrier with a third signal, 
the modulated carrier comprising the input signal (col. 3, lines 29-57; col. 6, lines 22-38). 
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Regarding claim 32, Schlang et al as modified discloses a method of upconverting an 
input signal (figs. 4-6; col. 7, lines 7-22), comprising transmitting the tuned first signal into free 
space (col. 6, lines 22-44). 

Regarding claim 33, Schlang et al as modified discloses a method of upconverting an 
input signal (figs. 4-6; col. 7, lines 7-22), wherein the second signal comprises a frequency 
different from the frequency of the first signal, the method further comprising limiting the 
filtered mixed signal before generating the error signal, and filtering the error signal before 
using it to tune the first frequency (col. 8, lines 15-49;col. 23, lines 17-42). 

Regarding claim 34, Schlang et al as modified discloses a method of upconverting an 
input signal (figs. 4-6; col. 7-22), wherein the second signal comprises a frequency different 
from the frequency of the first signal (col. 3, lines 13- 49; col. 3, line 63- col. 4, line 11; col. 7, 
lines 35- 48). 

Regarding claim 35, Schlang et al as modified discloses a method of upconverting an input 
signal (figs. 4-6; col. 7-22), comprising limiting the filtered mixed signal before generating the 
error signal (col. 8, lines 26- 49; col. 9, lines 33- 61). 

Regarding claim 36, Schlang et al as modified discloses a method of upconverting an 
input signal (figs. 4-6; col. 7-22), comprising filtering the error signal before using it to tune the 
first frequency (col. 8, lines 26- 49; col. 9, lines 33-61). 

Response to Arguments 
3. Applicant's arguments filed on 12-1-2003 have been folly considered but they are not 
persuasive. 
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Applicant's representative argues that the combination of Schlang and Nardi would 
render Nardi unsatisfactory for its intended purpose as a low noise reference oscillator. 

However, the Examiner still believes that these references were combined to disclose all 
the features in claims 1-22, 30-36. 

In response to applicant' s argument that there is no suggestion to combine the references, 
the Examiner recognizes that references cannot be arbitrarily combined and that there must be 
some reason why one skilled in the art would be motivated to make the proposed combination of 
primary and secondary references. In re Nomiya, 184 USPQ 607 (CCPA 1975). However, there 
is no requirement that a motivation to make the modification be expressly articulated. The test 
for combining references is what the combination of disclosures taken as a whole would suggest 
to one of ordinary skill in the art. In re McLaughlin, 170 USPQ 209 (CCPA 1971). References 
are evaluated by what they suggest to one versed in the art, rather that by their specific 
disclosure. In re Bozec, 163 USPQ 545 (CCPA) 1969. In this case, it would have been obvious 
for a person having ordinary skill in the pertinent art, at the time the invention was made, to 
apply the technique of Nardi to the system of Schlang for the purpose of including a phase 
detector for generating the error signal based on the phase difference between the RF output 
signal and the reference signal as taught by Nardi. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marceau Milord whose telephone number is 703-306-3023. The 
examiner can normally be reached on Monday-Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian C. Chin can be reached on 703-308-6739. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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